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Justification of the Contact Theor2t of Galvanism. 867 

(1198. 1207.), it is evident that the one just receiving its half 
charge nmst fall faster in its tension than the other. For sup- 
pose app. i. first charged, and app. ii. used to divide with it ; 
though both m~y actually lose alike, yet app. i., which has 
been diminished one half, will be sustained by a certain de- 
gree of return action or charge (1234.), whilst app. ii. will 
sink the more rapidly fi'om the coming on of the particular 
state. I have endeavoured to avoid this interference by per- 
forming the whole process of comparison as quickly as pos- 
sible, and taking the force of app. ii. immediately after the di' 
vision, before any sensible diminution of the tension arising 
from the assumption of the peculiar state could be produced; 
and I have assumed that as about three minutes pass between 
the first charge of app. i. and the division, and three minutes 
between the division and discharge, when the force of the 
non-transferable electricity is measured, the contrary ten- 
dencies for those periods would keep that apparatus in a mo- 
derately steady and uniform condition for the latter portion 
of time. 

1251. The particular action described occurs in the shell- 
lac of the stems, as well as in the dielectric used within the 
apparatus. It therefore constitutes a cause by which the out- 
side of the stems may in some operations become charged 
with electricity, independent of the action of dust or carrying 
particles (120"~.). 

[To be continued.] 

XLIX.  dusti~cation of the Contact Theorlj of Galvanism. 
By G. Th. FECHNER. 

[Continued from p. ~17.] 

II. Facts which relate to the closed circuit. 

1. | T  appears according to the theory of contact as if iron, 
"~ which when brought into contact with copper in water 

or diluted acids exhibits positive electricity, must on the con- 
trary be positive in all other fluids; it acts however, never- 
theless, negatively in a solution of" sulphuret of potassium 
(Schwefelleber). Other examples may be placed by the side 
of this, in which also the electromotive condition of the metals 
changes with the consistence of the intermediate fluid, for in- 
stance, that of tin and copper is in solution of ammonia the 
reverse of what it is in pure water, and that of copper and 
lead, in concentrated nitric acid, is the opposite of that in di- 
luted nitric acid, which immediately obviates the objection, 
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368 G. Th. Feclmer's Justifcation of the 

that the difl~rent electromotive action of the various fluids 
upon the metals should call ibrth of itself an apparent reversion 
of the polarity, since in the latter experiment the fluid, disre- 
garding the degree of concentration, remains the same. Ac- 
cording to the chemical view all these cases are easily ex- 
plained by the general rule, that that metal which is most 
strongly acted upon by the fluid, is always the positive one 
(De la Rive in his Recherches, p. 7.). 

To this objection I believe I have paid sufficient attention 
in a detailed memoir respecting the reversions of polarity of 
the circuit ~, and with which undoubtedly De la Rive cannot 
be acquainted. I have shown that when copper in a solu- 
tion of sulphuret of potassium is positive with respect to 
iron, this is caused by a change (perceptible even to the eye) 
of its surface, which takes place immediately on immersion in 
a concentrated, graduall 9 on immersion in a diluted solution 
ofsulphuret of potassium, whence therefore in a diluted so- 
lution the normal divergence also first takes place, and then 
gradually passes over into the opposed. Besides, the copper, 
changed in the solution of sulphuret of potassium, is even 
positive towards iron in other fluids. I have further proved 
that even in other concentrated fluids and with other metals, 
in which an electromotive state opposed: to the general one 
may be observed, in  general there exists a certain degree of 
dilution of the fluid, below which the metals indicate at the 
beginning the normal state, which then gradually passes over 
into the opposite (if the solution be not too dilute), which also 
argues a change gradually produced in file surfaces of the metals, 
although i t  cannot in every case be demonstrated in a direct 
manner. I have also shown by other different experiments that 
in these cases the change of the fluid has no influence on the 
effects. If, moreover, the positive metal happens to be the one 
whichis also always acted upon most stronglv, then this coinci- 
dence of the two circumstances would in no degree determine 
which of the two was to be considered as the cause of the other; 
as, however, the cases given in my memoir did not include 
those specifically related byDe la Rive of the reverse action of 
tin and copper in ammonia and of lead and copper in concen- 
trated nitric acid, I have lately convir~ced myself that in fact, 
if  we unite tin and copper in officinal liquor ammonite, lead and 
copper in concentrated nitric acid, even when these liquids are 
not diluted, the divergence in the beginning indicates the 
normal positive condition respectively o f  the tin and the lead, 
which however after a short time (accordingly as the change 

• Schweigger's Journal, vol. liii. p. 61--129, or Blot's Lehrbuch (Precis) 
vol. iii. p. 93. 
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Contact Theory of Galvanism. 369 

takes place in the metals) passes over into the negative. The 
taking place of the change of the metals in these fluids may 
also be proved by various other experiments, which however 
] here omit as they may be brought forward in connexion 
much better in another place. 

The changes which fluids produce in metals have certainly 
not been sufficiently attended to and studied, and I shall often 
have occasion in this memoir to return to this point. All the 
experiments which Pfaff, Karsten, Becquerel, and others have 
made on the production of electricity between fluid and solid 
bodies are at least complicated by these changes and demand 
in this respect a revision. It is not at all impossible that the 
result of these experiments depends entirely on such changes. 
Further experiments will, I hope, soon solve this part of the 
question. 

o~. Schcenbein has published in these .4nnalen (,col. xxxix. 
p. 351".)an experiment which he considers to be especially 
decisive in favour of the chemical theory, and which chiefly 
amounts to this, that an iron wire rendered passive by pre- 
vious immersion in nitric acid, then connected with the circuit 
in a solution of sulphate of copper by means of a platinum 
wire, precipitates no copper and produces no current, but 
that a current immediately takes place if by any cause the 
passive condition of the wire is destroyed, i.e. if its chemical 
state is again restored. 

With respect to this experiment we may state the fol- 
lowing: 

By previous experiments performed by Wetzlar, and lately 
by myself, it has been sufficiently shown that the change (as 
little explained in the sense of the chemical theory as in that 
of the contact theory) which iron undergoes in nitric acid 
and in a solution of concentrated nitrate of silver, renders it 
considerably more negative than previously. That a highly 
negative metal neither precipitates copper, nor gives with 
platinum any perceptible current, (especially if the metals a re  
employed in the form of wire, and a multiplier is made use of, 
of little sensibility,) certainly cannot be regarded as incompa- 
tible with the theory of contact~ and as little~ that a current 
immediately re-appears with the precipitation of the coppel; 
if by any cause that change of surface has been destroyed. 
Where is the proof that the precipitation of the copper is not 
rather the consequence than the cause of the restored electri- 
cal action ? Besides, it is possible that the peculiar change 
which iron undergoes in nitric acid may also increase its 

[* See also L. and E. Phil. Mug., vol. x. p. ~75 ; and also p. 167 ofthe 
present volume.] 

Phil. Mag. S. S. Vol. 13. No. 83, Nov. 18~8. '2 B 
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370 G. Th. Fechner's Just~cation of the 
power of opposing the transfer of electricity. (Compare with 
No. 3.) I cannot find the least proof in this experiment. From 
the same point of view we must also consider the experiment 
published by De la Rive in these Annalen,| vol. xl. p. 368. If 
I say that iron also undergoes a change of the same kind in 
caustic potash, that it becomes considerably more negative by 
its action than before, all that is there stated appears to me 
explained, although the change of the iron itself may still 
need an explanation not less when regarded according to the 
chemical theory than tO the theory of contact. Among other 
circumstances, we find a proof" of this change, that iron con- 
nected with copper in caustic potash to form a circuit, at first 
gives the normal divergence of the multiplier, which diver- 
gence makes the iron appear positive, but shortly after it 
.changes. That, however, iron gives no current with platinum 
m caustic potash I did not find to be the case. On apply- 
ing a very delicate multiplier the current was strong enough 
to place the double needle almost perpendicular to the 
CO[IS, 

S. The following experiments belong to those which at first 
sight appear most strikingly to i~tvour the chemical theory, 
and to which its supporters attach especial importance. Zinc 
with copper gives in distilled water, as also in concentrated 
sulphuric acid, closed, only weak electric currents ; in diluted 
sulphurie acid, a mixture of both fluids, very powerful ones. 
Since it is not probable that the proper conducting power of 
the fluids is changed by their mixture, there remains nothing 
more than to attribute the increased current to the increased 
chemical action which takes place oil diluting the sulphurie 
acid, which produces the increased clevelopment of electricity. 
Similar to this is the following experiment: platinum with 
gold gives in pure nitric acid, as also in pure muriatie acid, 
a weak and transient~ according to De la Rive's statement, an 
imperceptible current, but in aqua regia an apparently strong 
one. Many similar examples are mentioned which all belong 
to the same class. However, supposing that the mixture of 
the fluids does not change their conducting power ~, it is still 
questionable whether the increased effect in all these cases 
produced by increased chemical action does not depend merely 
on this, that the opposition to the transfer decreases with the 
increase of chemical action. In fact I have shown in my gal- 
vanic measurements that this opposition is smaller in power- 

[* It appears to us, on the contrary, that the chemical action which 
ensues oil the mixture of the nitric and muriatic acids, by which they are 
both, in part, decomposed, must.effect a corr~pouding change in their 
conducting power.--EDIT.] 
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Contact Theoly of Galvanism. $71 

fully acting fluids. The following experiments will probably 
be more decisive with respect to the subject now before us. 

If I bring a fluid between homogeneous plates, a current 
ought not to originate according to anv theory, on connecting 
the plates with the multiplier, from the independent action of 
this system; or if Iinterpose a fluid between homogeneous plates 
in an active circuit, this interposition would, according to each 
theory, influence the force of the circuit in no other manner 
than by its opposing power as long as the plates are un- 
changed. It then appears : --  

a. That concentrated sulphuric acid inserted in an active 
circuit between homogeneous zinc plates or muriatic acid 
between homogeneous platinum plates, considerably weakens 
the force of this circuit; a proof that a strong opposition to 
the conduction has arisen in the circuit. 

b. That in like manner distilled water inserted in the cir- 
cuit between homogeneous zinc plates or nitric acid between 
homogeneous platinum plates considerably diminishes its 
power. 

c. That, however, diluted sulphnric acid inserted in the cir- 
cuit between homogeneous zinc plates, or a mixture of mu- 
riatic and nitric acids between homogeneous platinum plates~ 
weaken the power but little in proportion; a proof that from 
the mixture (and that undoubtedly from the excited chemical 
reaction) of the fluids the opposition to the conduction has 
really diminished. The details of the experiments are as 
follows. 

In the apparatus A a zinc and copper circuit K Z (of each 
plate 11"2 Parisian square inches immersed at 4, lines distance) 
was connected in highly acidulated water with the multiplier 
M (consisting of thick copper wire but not of many coils), and 
the interposed intermediate apparatus which contained the 
zinc plates a a, and either water or fuming sulphuric acid, or 
diluted sulphurie acid, as the exciting fluid. The distance of 
the plates a a was 1¢ lines, the immersed surface 1'1 square 
inch; The measure of tbe power of the current was always 
taken by the first oscillations of the needle, which was placed 

¢ B 2  
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372 G. Th. Fechner's Justification of the 
perpendicular to the coils, immediately after the dosing, by 
means of the method already sufficiently described elsewhere; 
and the circuit, immediately re-opened in order to avoid as 
much as possible the decrease of action. Moreover, before 
each new measurement the active condition of the zinc and 
copper circuit was not only restored by being kept long out, 
(vide on this subject my measurements of the galvanic cir- 
cuit,) but even the zinc plates a a, were cleaned by filing. 
If  the power of the current without the interposed apparatus 
was represented by 1000, it became on the insertion of the 
intermediate apparatus : 

When the interposed apparatus was filled with-~ 
distilled water . . . . . .  . . . .  . J  0"8275 

with fuming sulphurie acid . 64"685 
- -  with diluted sulphuric acid. . 851"04 

The last power could not be accurately measured on account 
of the extreme velocity of the first oscillations, and probably 
approaches much closer to the power without the interposed 
apparatus than as stated. 

For the preparation &the dilute sulphurie acid I took, by 
estimation, 1 volume of fuming sulphurie acid and 3 volumes 
of distilled water. 

On employing platinum instead of zinc plates in the inter- 
posed apparatus, I obtained the following relative current 
tbrces according to the fluids it was charged with, by which, 
the value of the current without the interposed apparatus 
being again fixed at = 1000, 

When the apparatus was filled with concen-]~ 
trated nitric acid . . . . . . . .  _j 17"703 

with muriatic acid . . . .  "2"5823 
with nitro-muriatic acid . . 338'3~ 

The nitro-muriatic acid was composed of about equal vo- 
lumes of each acid (I did not however take the sp. gr.). It 
is remarkable that the action in the nitro-muriatic acid did 
not immediately after closing the circuit attain the assigned 
magnitude, but was considerably weaker, but very quickly 
rose to that magnitude, which circumstance I frequently ob- 
served; while, in the experiment with zinc, sulphuric acid and 
water, the power here stated was attained immediately. The 
change, on which this increase depended, was an action of 
the closure itself, since it was even indicated when the pla- 
tinum plate had already stood for some time in nitric acid 
previously to the closing, and was repeated at new closings 
after intervening breaks. In the mean time it cannot be 
ascribed to a gradual charging of the plate so far as bv that 
is understood a change of the electro.motive power, since by 
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Contact Theor~ of Galvanism. 373 

this the force of the circuit would only have decreased; for 
the platinum plate communicating metallically with the cop- 
per, indicated itself, not only by a development of gas bub- 
bles in the circuit, but even by a distinct experiment, the 
circuit being made with it after some lapse of time between 
the closings, as negative with relation to the copper. The 
cause then of the gradually increasing action could only be 
sought for in the decreaseof opposition gradually taking place. 

The experiment with the zinc plates was performed twice, 
thatwith the platinum plates three times, on different days, with 
results exactly corresponding. Moreover De la Rive affirms 
that platinum connected in pure nitric acid with pure gold 
produces no current, or rather one which quickly disappears, 
which he ascribes to accidental impurities. I have not been 
able any more than Marianini to find this circumstance con- 
firmed; although I employed gold of 24 carats, and a nitric 
acid which when properly diluted was not rendered turbid by 
nitrate of silver. Fresh surfaces were given to the metals by 
rubbing them with dry sand-paper (I expressly avoided treat- 
ing them with acids to clean them, because in this case pecu- 
liar variations of surfaces are to be feared}. The divergence 
which at the beginning was very lively, decreased, it is true, 
considerably, very soon, but remained still constantly in 
thvour . . . .  of the positive relatiou of the. gold. A very sen- 
stove multiplier of  several thousand coils, however, was em- 
ployed. With  the same instrument I have observed an ac- 
tion not inconsiderable between gold and platina in rectified 
muriatie acid, which however with a multiplier of a medium 
number of coils but of thicker wire, was scarcely percep- 
tible. The reasons from Ohm's theory may be sufficiently 
well known with us to lead us to expect, that, in fact, in this 
case, where the circuit includes in itself a considerable op- 
position, we can expect action only fi'om a multiplier with 
numerous coils, even when of thin wire. 

Notwithstanding, however~ that De la Rive, under the cir- 
cumstances of his experiment, could observe no action of a 
gold and platinum circuit, he would undoubtedly have ob- 
served it, if he had saturated this acid with nitrate of silver 
in excess, in which case, in fact, in all appearance opposed 
to the chemical theory, a not less considerable divergence is 
obtained than if gold and platinum are connected in a solu- 
tion of nitrate of silver only. I am, however, far from giving 
these circumstances an importance against the chemical theory~ 
equivalent to that which experiments of apparently an op- 
posed kind are made to have in favour of it, for it is certain 
that a solution of nitrate of silver exerts a modified influence 
on the surfaces of gold and platinum, although this is op- 
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374 (3. Th. Feehner's Yustifflcation of the 

posed to the common notions of chemistry. I t  now remains 
only to determine whether this ehanging action of the fluid on 
the metal is also the cause of the current. That a solution of 
nitrate of silver really effects a change of electrical state in gold 
and platinum, wilt be seen from the following circumstances : 

Gold is negative to platinum in a concentrated solution of 
nitrate of silver (1 part salt to 8 water) as also in a solution 
in some degree diluted, and finally also in nitric acid saturated 
to excess with a solution of nitrate of silver; on employing a 
solution of nitrate of silver greatly diluted a reversion occurs 

- + + 

from platinum gold into platinum gold. There are many 
other proofs of the resulting change of the platinum to 
positive, which I shall here however neglect. Moreover, my 
experiments have taught me that even the noble metals are 
capable of undergoing the most remarkable electro-chemical 
chan~es in fluids which have generally been considered as 
devoid of action upon them. 1~ would however lead us too 
far were we to treat on this subject at present. 

I t  is evident from all of the above~ that with the present 
state of science experiments on the weaker or smaller galvanic 
activity of circuits in fluids of apparently greater or smaller 
chemical activity cannot give certain results either favourable 
or unfavourable to  the chemical theory. The principal ob- 
ject is to discover the cause of the peculiar changes which in 
many cases the general condition of the metals would not 
lead us to expect, that metals undergo in fluids, before we 
can make use of the condition so acquired for the explanation 
of other circumstances. 

4. The following experiment against the chemical theory 
I made known a long time ago in Schweigger's~J'ournal, vol. 
lvii. p. 9, and I should not publish it anew if  it had been 
noticed by any one of the supporters of that theory, whieh 
makes me suppose that it is but little known. This experi- 
ment~ so easily repeated, and which I annually perform as a 
class experiment, appears to me to be exactly an ex2~erimentum 
crucis against the chemical theory. * 

Let  an equal number of pairs of zinc and copper plates 
(I generally employ ten) be arranged in a couronne des/asses 
so as to form a compound circuit arranged as a pile; so, how- 
ever, that the one half of the elements tends to produce a cur- 
rent opposed to that of the other. Let the conducting fluid 
be water. I f  everything is the same in all the cells~ the two 
opposite currents will compensate each other in action at the 
connecting multiplier and will produce no divergence. It 

" See Prof. Sch~enbein's remarks on this experiment, in p. 16~. 
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Contact Theo H of  Galvanism. S75 

happens at times that current equilibrium is obtained very ex- 
actly, and then this equilibrium continues even when any 
quantity of muriatic acid is added to the fluid contained in 
one of the systems; the one system may even be filled much 
higher with dilute acid than that producing the opposite cur- 
rent is with water. It is true that an ascendency of the one 
current is graduallydeveloped, undoubtedlyin consequence of 
the changing action of the muriatic acid upon the plates, but 
it  is not the cells with acid, in which a tumultuous development 
of  gas takesplace, but the water-cells which obtain this ascend- 
ency. If  on the other hand each half of the cells is con- 
neeted by itself by the multiplier, that instrument experiences 
from the acid cells a very stormy action, fi'om the water-cells 
a weak action merely. How then the result of this experi- 
ment is to be explained according to the chemical theory, 
I cannot conceive. According to the theory of contact the 
explanation is easy. For according to this the addition of 
muriatie acid increases the action only by diminishing the 
opposition to the conduction present in the circuit, and this 
diminution is of as great advantage to the electricity (which is 
developed by contact in the cells without acid,) in its entire 
circulation through the circuit, as the electricity of the pairs 
of plates which are in the very acid fluid. W e  do not always 
succeed in meeting with such homogeneous plates, that when 
in the beginning everything has been equalized, equilibrium 
shall exist between the pairs of plates of the one and the 
other side. Frequently, previous to the addition of the acid 
in the cells of the one system, a certain side, in which the 
pairs have a somewhat more powerful electro-motive state, 
has an ascendency, although if proper precautions have been 
taken this is very weak. In this case, however, the experi- 
ment can be rendered available for our purpose quite as well 
by adding at present the acid to that series of cells which ap- 
pears to be the weakest. According to the chemical theory, 
the divergence of the multiplier should now quickly be re- 
versed, instead of which it increases in the very direction which 
it previously had. 

I will add yet the following variation of this experiment, 
connected with a measurement. 

On one side five pairs of zinc and copper plates were arranged 
in a couronne des tasses, on the other five pairs of zinc and tin 
plates. The vessels of the first system were now filled only 
a third part as high as those of the second, the first with 
common spring water, the latter with strongly acidulated 
water, which caused a very lively development of gas, The 
first five plates connected by themselves into a circuit gave 
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376 G. Th: Fechner's Justification of the 

a current which, measured by a multiplier by means of the 
initial oscillations, equalled 1"41 (reckoning the action of the 
earth upon the needles of the multiplier ----- 1) ; the second 
system, forming a circuit by itself, produced a current, the 
force of which measured in the same manner was expressed 
by 44"7. When both circuits were combined into one with 
opposed direction of the current, it was evident that the pairs 
of zinc and copper plates still retained the ascendency. The 
measure of the current resulting fi'om the difference was 
0'45. 

5. Although the increase of chemical action in common 
circuits, not connected by too bad a conductor, indicates a 
very remarkable influence on the increase of their power, yet 
this ti~vourable influence is lost in proportion to the increased 
opposition in the connecting conductor; thus, for instance, 
the power of the current of a circuit rose, by connexion with 
proportionally short and thick wire, by the addition of a cer- 
tain quantity of acid, in the proportion of 1 : 191. (The 
plates were newly filed before the introduction of the acid, 
and the power, as in the first case, measured bythe initial oscil- 
lations only.) As the same experiment was repeated, under 
quite the same circumstances, but by connecting the poles 
with a very long and thin wire which evinced about 7000 
times the opposition of the former, the power rose by equal 
strength of the fluid only in the proportion of 1 : 1½ (other 
examples of this kind are enumerated in my galvanic mea- 
surements). In the whole chemical theory I find no reason 
why the proportion of the increase of power should not be 
the same in both cases. With  respect to the contact theory, 
according to which by increasing the strength of the fluid 
there is no increase in the quantity of electricity developed, 
but only a diminution of part of the opposition to the conduc- 
tion existing in the circuit, no difficulty here presents itself, 
since the diminution of a part of the entire conductive opposition 
must lose influence in increasing the power of the circuit, in 
the ratio of its smaller amount in proportion to the other parts 
of the opposition of the circuit. I f  we lengthen the con- 
necting wire more and more, it may at last be diminished so 
greatly that the opposition of the fluid becomes insensible. 

I l L  On the Development of Electricit.u by the Contact of Metals 
with Fluids. 

There still remains for me to notice some experiments 
which have been enumerated as bearing against the theory 
of contact, but which, properly speaking, merely prove (per- 

" haps even appear merely to prove) : 
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Contact Theo~ of Galvanism. 377 

1. That  it is not solely the contact of metals, or, generally, 
solid bodies with one another, which is capable of developing 
electricity. 

2. That the excitation of electricity caused by the fluids, 
whether from their mutual contact, or ti'om contact with solid 
bodies, does not follow exactly the same laws as that which 
arises ti~om the mutual contact of solid bodies. The first is 
merely a generalization of the theory of eontaet, ah'eady made 
by Volta; the latter is no objection against it, since we do 
not know what influence the aggregate state has upon the still 
obscure process of the development of electricity. Expe- 
rience certainly shows, undoubted]y, that fluids are not ame- 
nable to the same law of galvanic tension as solid bodies, or that 
if snell is the case, secondary consequences resulting fi'om the 
mobility of the particles, changes of metallie surface, or other 
circumstances, modify the result. The latter is my opinion, 
of which I have given a general explanation (although with- 
out payingsuflicient attention to the changes of metals) in Blot's 
Lehrbueh (Precis), Part I I I .  p. S~21. 372, and which, up to the 
present time, I have tbund no inclination to abandon. Then, 
almost all the facts recently published by Faraday appeal" to 
me to be for this reason much more important than they are 
represented to be by his own statements. Be this, however, 
as it may, (for I will force this view oil no one) experiments in 
which we see electricity originate even without the contact of 
solid bodies, or so that this is of no influence, and~ at the same 
time, thus observe the fluids acting a part different ti"om 
that of solid bodies, cannot give proofs against the theory of 
contact. W e  must also consider, in this point of view, the 
following experiment by De la Rive, which I will relate, to- 
gether with my own observations respecting it. I t  is found, 
with some little variation, in the Recherches, p. 62. 

" To each end of a wooden cylinder, oft~om 10 to 12 cen- 
timetres in length, and 1 to 2 eentimetres in diameter, I fast- 
ened a plate of zinc, which terminated outwards in a soldered 
brass point; taking at present the brass point of the one plate 
in my hand, I touched the condenser (also of brass) with the 
brass point of the other. According to the theory of contact, 
I ought to have obtained no sign of electrical activity, both 
the zinc and tbe brass plates lying opposite to each other, 
and being united by an insulated piece of wood which perform- 
ed the office of conductor between both plates. Because, how- 
ever, the one end of the wooden cylinder was moister than the 
other, I obtained signs of electricity, the nature of which bore 
a constant ratio to the chemical action, which ~:as excited by 
the contact of the carefully brightened zinc with the moist 
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378 G. Th. Fechner on the Contact Theory of Galvanism. 

wood. These signs of electricity were negative, when I held 
between, the fingers the brass point of that zinc plate, the other 
end of which was fastened in the less moist part of the wood. 
For the. success of this experiment, it is necessary that the 
wood be somewhat moist; the moisture which it attracts from 
the air is perfectly sufficient; care must also be taken that the 
one end of the wood be kept drier than the other." 

The truth of the result of the following, certainly interest- 
ing experiment, has been doubted, but it is certainly correct, 
as I have often convinced myself by a fi'equent and more care- 
ful repetition of it in the following easy manner. 

Upon the zinc surface of a soldered zinc and copper plate 
were laid three or four equally large or somewhat larger leaves 
of air-dried writing paper, the top one moistened with distilled 
water, and upon this was placed, by the zinc surface, a 
second soldered zinc and copper plate; so that a system of 
the following order was formed: copper, zinc, dry paper, 
moist paper, zinc, copper. The zinc and copper were filed 
quite bright, and I had convinced myself that if I tried the 
system omitting the moist paper, at the copper condenser no 
development of electricity could be detected. When, however, 
I now applied the system with the inserted moist paper to the 
condenser in such a manner that the double plate lying on the 
moist paper came into connexion with it, while the other 
double plate stood in connexion with the earth by means of 
the fingers, either air-dried or sprinkled with distilled water, 
there was obtained, in accordance with De la Rive, a negative 
divergence, and a positive one on the contrary by reversion of 
the system. The same phmnomena took place, if instead of 
distilled water I employed water acidulated by nitric acid for 
the purpose of moistening. 

These experiments I have also varied and simplified in the 
following way: 

Between two zinc plates, without copper, were arranged 
several layers of air-dried writing paper, and the one extreme 
layer on which lay the zinc plate was moistened with distilled 
or nitric-acidulate water. Sometimes the zinc plate situated 
on the dry, sometimes that situated on the moist layer of paper 
was put in connexion with a condenser of zinc. This expe- 
riment, still more simplified, may be performed as follows : 
let a zinc rod be wound round at one end with air-dried 
blotting paper; at the other, with blotting paper which has 
been moistened with spring or with distilled water. Accord- 
ing now to the circumstance whether the dry or wet paper is 
discharged at the (brass) condenser, while at the same time 
the other paper is held with the fingers, do we obtain a posi- 
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tive or negative divergence. The discharge took place in both 
my cases on a leaf of writing paper moistened with distilled 
water, which was applied to the inferior plate of the condenser, 
while another leaf of moist paper covering the upper plate was 
touched with the fingers in order to make everything alike on 
both sides with respect to the condenser. The most simple 
form of the experiment might however be this; that a zinc 
condenser plate should be immediately touched with the moist 
fingers, which, as others have already observed, is sufficient to 
produce a negative shock. I do not say that this experiment 
is as yet explained agreeably to the contact theory, but as little 
could any one find in it a proof of the chemical theory. More- 
over, this may be viewed in connexion with other much more 
important experiments which promise at least a partial ex- 
planation of it, of  which, however, it is not now my intention 
to treat. 

L. Observations on some peculiar Properties acquired b2/ 
Plates of  Platina, which have been used as the Electrodes 
era Voltaic Batter u. B y  Gor,nI ~r~ BIRD, M.D.F.L.S.  t:. G.8., 
dyc., Lecturer on Natural Philosoloh2/ at C_vu2l's Hospital. 

T H E  influence of platina positive electrodes in effect- 
ing the combination of oxygen and hydrogen are well 

known to philosophers ; some pheenomena which may be pro- 
bably referred to the same class have lately fallen under my 
notice, and are interesting from their appearing to prove that 
metals which have served as electrodes retain a polar state 
long after connexion with the battery is broken. 

It  was stated some time ago in a philosophical journal that 
when the platina plates of the ordinary apparatus used tbr ex- 
hibiting the decomposition of water by voltaic electricity on 
the lecture table, were placed in conducting communication 
with a piece of zinc immersed in the acidulated water with 
which the apparatus was filled, the hydrogen evolved at the 
surface of one plate was twice the volume of that given off at 
the other. The author of this statement added that he was 
unable to give any explanation of the fact, nor did he offer 
any remarks upon it. This ph~enomenon appeared to be of 
sufficient interest to deserve a more extended examination, 
and I have had the pleasure of observing several curious facts 
in connexion with it. 

Exp. 1. A glass basin was furnished with two equal sized 
plates of platina passing through its bottom 1 "5 inches apart, 
each connected by copper wires to a brass cup for holding 
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